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1 a PURPOSE. Th is  adv isory  c i rcu la r  p rov ides  in fo rmat ion  and  gu idance  concern ing
acceptable means, bu t  no t  the  on ly  means , o f  c o m p l i a n c e  w i t h  P a r t  23 o f  t h e
F e d e r a l  A v i a t i o n  R e g u l a t i o n s  ( F A R )  a p p l i c a b l e  t o  t h e  s t r u c t u r a l  s u b s t a n t i a t i o n  o f
a  f u s e l a g e  m o d i f i e d  b y  i n c o r p o r a t i o n  o f  l a r g e  o r  s m a l l  c u t o u t s . Accord ing ly ,
t h i s  m a t e r i a l  i s  n e i t h e r  m a n d a t o r y  n o r  r e g u l a t o r y  i n  n a t u r e  a n d  d o e s  n o t
c o n s t i t u t e  a  r e g u l a t i o n .

2 RELATED FAR SECTIONS. Sect ions 23.301,  23.305,  23.307,  23.571,  23.629,
2i.1529, a n d  23.1581  l

3 a BACKGROUND. I n c o r p o r a t i o n  o f  l a r g e  c u t o u t s  i n  a  f u s e l a g e  i s  o n e  o f  t h e  m o s t
s i g n i f i c a n t  s t r u c t u r a l  m o d i f i c a t i o n s  m a d e  t o  a n  a i r p l a n e . Such  mod i f i ca t ions
inc lude  la rge  cargo  door  cu tou ts ,  baggage  door  cu tou ts ,  en la rgement  o f  ex is t ing
doors, i n s t a l l a t i o n  o f  o v e r s i z e  w i n d o w s ,  e t c . Sma l l  cu tou ts  i n  a  fuse lage  cause
l e s s  o f  a  s t r u c t u r a l  p r o b l e m . These modif icat ions include such i tems as camera
window cutouts, a u x i l i a r y  p o w e r  u n i t  (APU) i n t a k e  a n d  e x h a u s t  c u t o u t s ,  a n t e n n a
c u t o u t s ,  e t c .

T h e  r e d i s t r i b u t i o n  o f  a x i a l  a n d  s h e a r  l o a d s ,  p r e s s u r e  l o a d s ,  a n d  c h a n g e s  i n
s t i f f n e s s  a n d  f a t i g u e  s t r e n g t h  a r e  c o n s i d e r a t i o n s  t h a t  s h o u l d  b e  e v a l u a t e d .  I f
m u l t i p l e  c u t o u t s  a r e  c l o s e  t o  o n e  a n o t h e r , superpos i t i on  o f  l oads  may  occur .

4 METHOD OF SUBSTANTIATION. One method
sibstantiating t h e  s t r u c t u r a l i n t e g r i t y  0
m o d i f i e d  b y  i n c o r p o r a t i o n  o f  l a r g e  o r  sma

a . I d e n t i f y  t h e  c r i t i c a l  p r e s s u r e ,  f
c o n d i t i o n s ; such as down bending, up bend
combina t ion  o f  these  loads .

I-
i

b u t  n o t  t h e  o n l y  m e t h o d ,  f o r
a  f u s e l a g e  o f  a  s m a l l  a i r p l a n e

I  c u t o u t s  i s  a s  f o l l o w s :

ight, l a n d i n g , and ground loads
ng, t o r s i o n ,  s h e a r ,  e t c . ,  a n d  a n y

l rThe loads  may be  ob ta ined  f rom ex is t ing  type  cer-rrtrca-rron aa-ra, I T  maae
a v a i l a b l e  b y  t h e  t y p e  c e r t i f i c a t e  h o l d e r , o r  b e  d e r i v e d  b y  t h e  a p p l i c a n t .

b A f t e r  t h e  l o a d s  a r e  i d e n t i f i e d  o r  d e r i v e d ,  c o m p l e t e  s u b s t a n t i a t i o n  o f
the  mod i f i ed  s t ruc tu re  shou ld  be  per fo rmed . This may be accomplished by an
a n a l y s i s  t h a t  s h o w s  t h e  s t r e n g t h  o f  t h e  m o d i f i e d  s t r u c t u r e  i s  e q u a l  t o ,  o r
b e t t e r  t h a n ,  t h e  s t r e n g t h  o f  t h e  u n m o d i f i e d  s t r u c t u r e ,  b y  a  d e t a i l e d  s t r e s s
a n a l y s i s , o r  b y  a  c o m b i n a t i o n  o f  s t a t i c  t e s t  t o  l i m i t  l o a d  a n d  a n a l y s i s  t o
u l t i m a t e  l o a d  a s  l i m i t e d  b y  5 23.307.  R e g a r d l e s s  o f  t h e  m e t h o d  o f
s u b s t a n t i a t i o n  f o r  p r e s s u r i z e d  c a b i n s , p r e s s u r i z a t i o n  t e s t s  s h o u l d  b e
a c c o m p l i s h e d  a f t e r  t h e  m o d i f i c a t i o n  a s  r e q u i r e d  b y  § 23e843(a).
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If a  s t a t i c  t e s t  i s  u s e d  f o r  s u b s t a n t i a t i o n , the  s t ruc tu re  shou ld  be  inspec ted
a f t e r  t h e  a p p l i c a t i o n  o f  l i m i t  l o a d  t o  v e r i f y  t h a t  t h e r e  i s  n o  d e t r i m e n t a l
permanent set . Any detr imental  permanent set  would require some redesign.

c. T h e  e f f e c t s  o f  e a c h  s t r u c t u r a l  m o d i f i c a t i o n  o n  f l u t t e r  s h o u l d  b e
addressed. Th is  may  inc lude  an  ana lys is  o r  a  g round v ib ra t ion  tes t  be fo re  and
a f t e r  t h e  m o d i f i c a t i o n s  a r e  a c c o m p l i s h e d  t o  a s c e r t a i n  t h e  e f f e c t  o f  t h e
c u t o u t s  o n  t h e  v i b r a t i o n  c h a r a c t e r i s t i c s  o f  t h e  a i r p l a n e . T h i s  s u b j e c t  i s
thorough ly  d iscussed in  AC 23.629.1A.

d A  f a t i g u e  s t r e n g t h  o r  f a i l s a f e  s t r e n g t h  e v a l u a t i o n  f o r  p r e s s u r i z e d
cab ins  as  requ i red  by  § 23.571 shou ld  be  accomp l i shed . Th is  eva lua t ion  may
i n d i c a t e  t h a t  c y c l i c  p r e s s u r e  t e s t s  s h o u l d  b e  r u n  o n  a  f a t i g u e  p r e s s u r e  t e s t
spec imen w i th  the  mod i f i ca t ion  incorpora ted .

e. The F l igh t  Manua l  and  Ins t ruc t ions  fo r  Cont inued A i rwor th iness
(Maintenance Manual)  may be af fected. Supplements to these manuals should
re f lec t  any  per t inen t  changes  in  per fo rmance ,  f l i gh t  p rocedures ,  ma in tenance
p r o c e d u r e s  o r  p r a c t i c e s ,  l i f e  l i m i t e d  p a r t s ,  e t c .

f . Use  o f  a  comp l iance  check l i s t ,  a l though  no t  requ i red ,  may  be
advantageous  f rom an  admin is t ra t i ve  s tandpo in t  fo r  ma jo r  mod i f i ca t ions .
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